The HER receptor family: a rich target for therapeutic development.
The key role of the HER family of receptors in cancer has been widely acknowledged. HER receptor activation occurs via ligand binding or nonligand-dependent receptor dimerization, initiating signals that promote tumorigenesis via cell proliferation, survival, migration, adhesion, and differentiation. Therapeutic strategies designed to target and inhibit HER activation that are in clinical development are reviewed, including examples of both small-molecule tyrosine kinase inhibitors and monoclonal antibodies. A literature review. Tarceva is a potent, highly selective, reversible inhibitor of HER1/epidermal growth factor receptor tyrosine kinase with inhibitory activity against various in vitro and in vivo models of solid human tumors. Phase II trials in refractory non-small-cell lung, head-and-neck, and ovarian cancer have demonstrated clinical activity, including objective responses and prolonged, stable disease. Four Phase III trials are ongoing evaluating primarily the effect on survival of Tarceva in combination with chemotherapy. 2C4 is a humanized anti-HER2 monoclonal antibody that binds to a broad, extracellular epitope, resulting in steric inhibition of HER-receptor complex formation that involves HER2. 2C4 has shown significant activity in xenograft models of prostate, lung, and breast cancer. 2C4's activity, unlike Herceptin's, is not dependent on HER2 amplification. This antibody is in early clinical development. The strategy of targeting the HER system has been further validated by early experience with Tarceva and 2C4. The optimal clinical benefit of these agents will likely involve combinations of biologic agents, with or without traditional chemotherapy, and will be guided by critical predictive diagnostic information.